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I’OLLINATION OK VKHHKNA IIASTATA 

Hahvky IK Lovkm, AM) John H. Lovki-l 

Vkuhkna IIASTATA L., tlio purplo vorviliii, is widely distrihiited 
from Novji Scotiu to British ('olumhia, southward to h'lorida and 
N(‘W Mexico. The plant Honrishes in dainj) fields and pastures, and, 
twice in twenty-four years in Iowa, during; years of exe(‘ssive mois¬ 
ture, it has bloomed in f,n*(‘at profusion in low fcrtih* lands and yi<‘lded 


a surplus of mihl white horn 


'V. 


Hol)ert.son’ has reported a list of 


insect visitors for Oarlinville, Illinois, hut a deserij)tion of the ecology 
of this important species has never been pnhiished. 

The slender whorls of flowers he^in to bloom at the base* of the 
spike, the flowerinj^ f^radually eontinning upwanl to its apex. An 
average of 0 to 7 flowers bloom at one time hut, although each whorl 
blooms only for a few days, the perio<l of antlx'sis extends over two 
months. So elo.se together are the clusters of spikes that honey-bees 
were ol).serve<l to ero.ss from one to another without Hying. 'I'liis 
elo.se grouping also greatly iner(‘a.ses tin* eonsj)ieuousne.ss of the in- 
flore.seenee. 

The homogamous flowers are sessile, .salv<‘r-formed and slightly two¬ 
lipped, the two upj)er eorolla-lohes being smaller and nearer togetlu'r 
than the three lower. The tubular calvx is five-toothed with the two 

C 

outer teeth prolonged and bent inward to afford support to the (lower 
when it is visited l)y large insects. The eorolla-tube is d—f mm. in 
length, curving obliquely outward, affording more room for the ex¬ 
panding buds and the most convenient position for the bees whih* 
sucking. The limb of the corolla, which oftiai stands nearly vertical, 
is T) mm. broad with the entrance to th(‘ tube elos(‘d by a grating of 
purplish hairs, t'xeept for a small o|)ening in the e(“nter through which 
the probo.scis of the bee passes. This ring of hairs is useful in exclud¬ 
ing both the rain and very small in.seets. 

The stamens are didynamous; the upj)er pair of anthers lie close to 
the entrance to the eorolla-tul)e, while the second i)air are on the 
oppo.site side of the tube a little lower down. The yellow pollen, 
which is glutinous, adheres to the anthers aftcT they have dehi.sced. 
The style is short, about half tlu* length of the eorolla-tube, and two- 
lobe<l; the outer lobe is stigmatic*, large and bulbous, almost eom- 
j)letelv filling half of the ttd)e. The inner lobe is much reduec'd in siz(* 
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I.ovoll and Lovell,—I’ollinatioii of Wrheiia hastatu 



and lias Iiecome smooth and pointed and no longer functions as a 
stigma. If both lolies were large, tlie passage of the liee’s tongue 
would he obstructed. The tube between the anthers and the stigma 
is largely filled with white hairs, which, however, are not den.se enough 
to prevent the pa.ssing through it of the probo.scis of a large bee. But 
they would prevent small insects from creeping down to the nectar. 
In the ab.sence of insects, .self-pollination does not occur. We covered 
three clusters of buds with cheese cloth, before any of them luul ex- 
panded, and no seed was develoix'd. Nectar is .secret(‘d bv the base 



Fig. 1. Verbena nA.STATA L. A, TxiD^itudinal Section of Flower, X 6; 
B, Stigma as seen from above, X 28; C, t'lower from above, showing CJrating 
of Hairs guarding Throat, X 4; D, In.sid<‘ View of Corolla divided lengthwise 
with Margins reflexed, X 9. 


of the corolla-tube, as was ob.siu'vcd by Knuth' in the ca.se of V. 
officinalis L. 

When a bee, as a honev-bce, which can easilv reach the nectar, for 
the first time inserts its tongue into a flower of the purple vervain, so 
little pollen adheres to it that it may or may not effect pollination; but 
when it is withdrawn wet with nectar, it is so well dusted with pollen 
that cro.s.s-pollination occurs when the bee visits another flower. 

A list of the visitors is as follows: 


Bird.s. Trochilulae: I’rochilus colubris L. 

Hy.menoi’teua. Acoidea. Long-tongued Bees— Apulae: Apis mellifera 
L. 8 . Bombidne: Bombus vagans Sm. 8 , B. terricola Say 8, B. ternarius 

• Blutenhiolonio, Eng. Ed. Vol. Ill, pjigv 242. 
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Say 8 , I’sitliyrus laboriosus Fah. 9 o^. /varmdac; Molissodes afjilis var. 
aurifienia (’r. o'’, M. illata Lov. (’kll. 9 l/'. Kiicolidtic: Triepoolus 
doiiatus Sm. 9, lOpoolus pectoralis Rob. 9, I'b sj). 9. Moinodiddr: 
Xomada cunoata Rob. 9. 

Slu)rt-tonf>;uod Hoo.s— A ndrcuiddc: Androna s|). 9 . Ilidictidfic: llalictus 
Icrouxii bep. 9 ob H. provanobori I). '1'. 9 u\ II. coriacous Sin. 9 o’, 
II. pectorali.'! Sin. 9. Ptnmrgiddr: ('alliopsi.s andr(‘nifonni.s Sin. 9 o’. 
Prosopididdc: Rrosojii.s niodosta Say, 9. 

Si*HK<’oii)K.\. liendxciddr: Bcnilic.x sjiinolao b('p. 
liKiMOoiTKKA. Nyinphididdc: Arf?ynni.'< ajibrodito Fab. Lycdculdc: 

Colia.s philodicao (lodt. 

Dii'tkka. Dt’.vl-iddc: Rliyncod(‘xia rufiponni.s Macip Syridiiddc: 
l'>istalis tran.svor.sus \Vio<l., F. tonax b., Siiliaoroplioria cylindrioa Say. 
Tdchiniddc: l^cbin()mvia dooi.sa Walk. 

Hhmii’TKHA. Pddtntoniidde: I'aiscbi.siu.s (is.silis Fill. 


Tlu* b'liglb of tbo corolla-tiilK' i.s .‘b7 nun., and of tlio pi.stil 2.5 nnn., 
.so that tb(‘ di.stanoo botwoon the anthers and tlio stigma is hardly 
more than 1 nnn. Thus the tongues of many visiting insects can come 
in contact with them, though not long enough to reach the nectar. 
The anthers open widely fully exposing the pollen, a large amount of 
which i.s often found in old How(*rs d(‘po.sited on the glutinous stigma. 
Three to ten llowiu’s in each circle may lx* in bloom at the .sam<‘ time. 

The ruby-throated humming-bird, tlu* only .species of this family 
of birds found in New Fmghmd, i.s only an occasional visitor. Tlu* 
most important pollinator of tlu* ])ur])h* v(*rvain in this locality i.s the 
hon(*y-b<*e, which visits the flow<*rs V(*ry rapidly, as in oiu* in.stan(*e, 
.55 visits were counted in one minute. It nu)V(*.s mor<* often from right 
to left than in the opposite dir(*ction, approximately .sp(*aking in tlie 
ratio of 2 to 1, but sehlom traveling around the entire (*ircle befoia* 
visiting another spike. 

The other long-tongU(*d be(*.s are all able to suck the nectar, and 
thus <*ffect cros.s-pollination. \Vork(*r bumblebees art* the most 
common visitors of this grouj). 

The tongues of most short-tongued bees, as in the genus Ildlirtus, 
where tlu* tongiu* vari(*.s in length from 1 to I..5 mm., are unable to 
r(*ach tlu* nectar. Of 4(» specimens of this genus collected, 59 wert* 
males, belonging to common sp<*cies. Why .so many males w(*re pre.s- 
(*nt it is tlifficult to exjilain, though they fly only in .sumuu*r and 
autumn wlu*n tlu* purple vervain is in bloom. 

Ibitterflies art* ot*casionally pre.sent, but find the small flowers 
rather difficult to visit. Most anthophilous flit*.s feed on pollen, as the 
spt*cit*s of Syrfiliu.s but tht*y can not rt*ach the nectar, as their ttingues 
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are only two millimeters lon^, hut fcna.r, which has a pro¬ 

boscis 7-8 mm. in lenf^th, can easily do so. Both the Dexiidae and 
Tachinidar can reach the pollen. 

Only one .specimen of the order Ilemiptera was collectetl. A’a.vf7//.v- 
iiiit fissilift, of the Prntafoiiiidar, has a hard, 4-jointed beak more than 
4 mm. lonj;. It also sucks the juices of leaves and of caterpillars. 

M’.vldohoko, M.\ink 


ADDITIONAL NOTLS ON NAJAS IN MINNESOTA 


C. O. UOSKND.MIL 

At the time Nujan ulimna was described' it was known from only 
one station in Minnesota; namelv, Norwav Lake, Kandivohi Countv, 

7 ^7 ^ 7 C / 

in the .south-central part of the state, where it was first found in the 
late summer of 1932. It was again collected at the same place in 1933, 
but all subsequent attempts to obtain additional material of the 
species from the type locality have prove<l fruitless. The apparently 
complete di.sappearance of the species from Norway Lake is perhai)s 
to be accounted for l)y the e.xtensive lowering of the lake level following 
the severe droughts that ])revailed in 1934 and again in 1930. A part 
of the zone of mucky bottom on which the plant was found has now 
become exposed, and over the remainder the water has apparently 
been too shallow for it succ('.s.sfully to maiiitain itself. Several lakes 
of the surrounding territory, most of which have suffered less lowering 
of levels, have been diligently searched for possible additional stations, 
but uniformly without success. However, in the early summer of 
1937, Mr. John B. Moyle, of the State Con.servation De|)artment, dis¬ 
covered the plant growing in great abundance in Snail Lake, situated 
near the middle of Ram.s('y County, approximately 5 miles north of 
the St. Paul city limits. The new station is approximately 100 miles 
east-southeast of Norway Lake. Its proximity to the Twin Cities has 
offered opportunity for a more intimate acquaintance with this (piite 
distinct yet apparently long overlooked member of our Najad flora, 
and the following notes are presented in the hope that they may be of 
help to those who are on the lookout for the .species in other parts of 
the countrv. 

The plant grows on somewhat mucky lake bottoms, most profusely 

^ Kosciulalil and Jiutters, Khoduua 37:315. 1D35. 







